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Durin tlie past four yeais and a half of hostilities 

been utilized in naval and niilitary operations to a Far 
greater extent than ever before. Consequently, there are 
now a large number of officers in tlie services who have 
had practical experience of the value of meteorological in- 
formation when it has been prepared from sufficient data, 
ancl by men who have been tliorougldy trained in the 
subject. It is, therefore, liigldy desirable that full ad- 
vantame should be taken of the esp.erience which lit= been 
gainezduring the war in order to meet, as ac1equatcly as 
possible, those demands wliic.11 will bo made upon iiie teor- 
ology in the general reconstruction which is now begin- 
ning. 

In some ways the conditions wliich prevailed during 
hostilities were favorable to advances in the subject. 
Special facilities were given for tlie rapid transniission of 
reports; kite-balloons could furnish series of observa tions 
at  various heights; aeroplanes were availnble to observe 
the temperature in successive layers of the atmosphere up 
to 12,000 or 14,000 feet; the velocity mid direction of air- 
currents up to even 35,000 feet were determined by tho 
busting of shells fired at  high an les; pilot-balloons a t  
perhaps a hundred stations were 0. B served four or more 
times daily. In these and other ways a vast store of in- 
formation has been amassed which hns alreail been 
utilized, but remains available for much more c P et,ailed 
stud in the iinmecliate future; and not the least difficult 
prob 9 em will be to reduce the niass of information to a 
nianageable and order1 arrangement. 

In tlie Ivleteorologicay Office the olicy for some yenis 
had been to bring in nieii who had K ad a thorough scien- 
tific education a t  a university and to encourage them to 
devote it to the study of tlie many problems which 
meteorology had to offer. This was a great advance from 
the empirical treatment of tlie subject, ancl has been 
amply justified by the success obtained when this policy 
has been tested under tlie conditions of active service. 

After the beginning of the war the need for more ancl 
more distant stations was felt, and by 1916 reports were 
being regularly received from Spitsbergen to the North 
African coast and Cairo, and from Iceland and the Azores 
to tlie Russi.an stations of Petrograd, Nicholaieff, Sebasto- 
pol, and Batum. 

The supply of daily weather reports and forecasts to 
the public was stop>ed, but their preparation was con- 

tele raphic reports which were collected several times 

information which they contained vr-qs compiled on work- 
ing charts from which the forecasts were pre ared. These 

Grand Fleet, various battle. scluadrons, submarine flotillas, 
etc., each of which required re Iorts and forecasts adapted 

Eaval Air Service, and to numerous units of the Royal 
Flying Corps, or the Boyd Air Force as it afterwards 
became. 

To provide information for aviators in the early morn- 
ing or for use in preptwing plans for the day’s operations, 
it became necessary to take observations in tlie early 
hours of the morning, and 3 a. m. was the hour chosen 

nieteoro k ogy has, like many other lmuiclies of howled-e, 

timed actively in t \ ie Meteorological Office, where tlie 

dam 9 y reached the number of about one hundred, ancl the 

were issued to the Admiralty, to various doc 1 -yards, to the 

to their s ecial needs. Sini‘ ll arly information was sup- 
lied to t Y le Naval Meteorologicd Service for the Royd 
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a t  first, but this was not found to be earl enough, and 

1 a. m., 7 a. in., 1 p. m., and 6 p. ni. Thus a continuous 
34-hour forecasting service was established, and has been . 
maintained in operation up to the resent time,to repare 

the observations taken at  selected stations to the Meteor- 
ologicd Section at  the British General Headquartem in 
France, and to other stations t,liat required them, as well 
ns to the Meteorological Service of tlie French Army, and 
Inter to that of the Bnwrican Elspeditionyy Force. 

Under service conditions some thing simpler, plainer, 
ant1 more direct in it.s present.at,ion of t.he opinions of the 
trained metcorologis ts who prepared it than the ordin 
daily weather report with its statistical data was n e e d y  
Those who had to make use of the daily weather reporb 
were usunlly ftw too busy to wish to study the statistical 
material before accepting the ineteorological opinions 
which were offered to them. . They wanted a direct state- 
ment of ex )ert opinion which they could make use of in 

expert assistimce wixi also shown by many requests that 
forecasts should be expressed in I ’  perfectly simple and 
non-technical language. ” To this very reasonable re- 
quest it is not so easy to accede as it  ma seem. Such 
expressions as ‘‘ a depression advancing P roni the west- 
ward, ” “ a secondary depression developing over the 
Chimiel,” “ an mticyclonc s reading northward,” are 
more than mere stat.einents o fact; they come to all 
wlio are acquainted with nieteorolo y much a ditional 

cribed, which it w-oul9 take several paragraphs to state 
simply and in non-technical languqe. 

So far as meteorological condit.ions could be set out in 
plain language, this was done in these special daily 
weather reports, which were issued in the early morning, 
before noon, and in the afternoon to a l l  who required 
them; and these were supplemented by special summaria, 
one of which dedt  with the provailing and the prospective 
weather conditions on dl fronts where military operations 
were in progress, and anotlier with the weather conditions 
in the various sea are= around Europe. 

It was not difficult to estimate from the working 
weather chart what sort of forecwt the enemy meteor- 
ologists would probably inake on the assumption that 
the information from u wide area to the westward of 
.then1 was not available, and this was done daily as part 
of tlie routine of tlie Meteorological Office. In the case 
of attacks by enemy aiivmft it was fair to assume that 
his meteorological service considered the conditions to 
be reasonably favorable; and this was compared with 
the estimate of his opinion which had been formed here. 
Occasionally enemy forecasts were available, and these 
were compared in the same way. Negative evidence is 
not conclusive, but the impression that we ained was 

obtained from our area. 
Many cases could be cited where operations were un- 

dertaken by the enemy which it seemed very unlikely 
that he would have undertaken had he possessed the 
information which we had here. 

the 
Royal Flylng Corps and the Special Brigade, 8. E. 

1 a. ni. was finally adopted, making the o i! serving hours 

forecasts and reports four times c 7 aily; and to te Y egraph 

preparing t \ ieir owi plans of ac.t.ion. The desire for such 

c? 
P 

information dependin- on the weat a er conditions des- 

that little if any meteorological information o s value wm 

By tlie spring of 1915 two branches of the Arm 
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(Chemical Warfare), had decided trliat they ref uired the 
cooperation of trained nieteorologists who coil i cl explain 
the meaning and the limits of the forecast., niiswer 
questions or give advice, and arrmige for fuller or more 
suitable infornintion being furnished when re( uirecl. 

These demands for the provision of tritinec \ iiie tenr- 
ologists in France led to the formation of n iiict,e(.trolcg- 

which has a t  first a strengt,li of about 3 officers :i.nd 80 
non-commissioned officers, but the es tablishiiieii t was 
repeatedly increased until, when hostilities cea~scd, it 
consisted of 33 officers and nbout 20O other rti,iiks, and 
provided sections fur duty not only in Franve but also 
on the Itulinn and Mlacedoninn fronts, hcsitles a ~ C S C V T ~  
section a t  home. From n small unit t i t  General Heail- 
quarters in France the organization clevelol>ecl until t.liere 
was a meteorologicnl unit with earli army and one with 
the Independent Force, R. A. F., these units having tlicir 
groups of observers niid pilot-lmlloon stations reporting 
to them. The telegraphic weather report>s frolii tlie StJiL- 
tions in the British Isles, as well us tlinse received frwn a 
lar e number of European stations, were zit first thrice 
dai y, ancl later four times daily, telegra died fro111 the 
Meteorologica.1 Office in London to the le teorological 
Section a t  General Headqu:i.rtei=s in France, in order thn t 
weather ma s might be clrtiwn and forccasts pre1):l.r"d 
there as nii %t be required. This infornintion was sup- 

collected from its station on the British front, and also 
from other parts of France t'lirougli the l'rc~ivh Meteor- 
ological Services. 

In  this way on the western front, nnd similarly a t  1nt.er 
dates on the Itnlinn and hlacedoni:in fronts, n network 
of meteorological stations was built up, wvhicli, with the 
addition of the dntn aud re mrts furiiislicd 1)y the Meteor- 

supply tlie iiiformn tion which the ditTeren t services 
re uired for their special purposes, to issue forecasts 
an ?l weather w:wiiings, and xlso, n.8 will be seen Inter, to 
increase very niaterinlly tlie accuracy of the work of some 
of the services. 

The task of providing the personnel for this niilitnr 
unit was no easy one, for, tis has heen already nientionec{ 
the staff of the Meteorological Oifice wti,s sl idl ,  niid uut- 
side it there were very fern expert meteorologists who 
were available. At first three of the senior strift' of the 
Meteorological Office rcceiveil commissions for duty in 
France, and a,fterwurcls a number of nien who had n 
thoroughly scientific ecluccr tion a t  n university joined the 
Meteorological Office for longer or shorter periods of 
training before being posted to the Me teorologicii,l Sec- 
tion, and in this way n high-grade scientific stnfl' was 
formed a d  maintained. T o  a trniuing which included 
especially nia tliema tics and physics W ~ S  ndiled :is much 
instruction and prnc tice in ndvancecl meteorology a s  
could he given in the time nvnilable, niid on the basis of 
such an education the nleteorological aspect of t,lic. 
problems was quickly appreciated. 

As time went on the scope and number of such reports 
and wwnings steadily increased until there was n regular 
and continuous flow of infonnntion sent out frtIR1 nletwr- 
ologicd offices to various branches of  the service for them 
tq.7 utilize as best fitt.ed tlie operntions in hniitl. The 
ltoyal Air Force required forecm t,s of wenther €or short 
ieriocls which it could use for ita reraonnoi tcriiig and 
bombing squadrons; fn r  clay operations reports of the 
wind direction and velocity obtained froin pilo t-lmllon 
ascents and high-angle shell bursts were commuiiicnteil 

ical section as a unit of the Corps of Roysl En,' ~lneers, 

lh f 

pleniented % y data which tlie Meteorological Section 

ological Office, enabled t \ ie me teiomlogica.1 offircrs to 
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importsuce, which deninid for their solut.ioii t.lie coop- 
erntion of scient.ific guiinery and meteorologicd science 
of t,he higliest order. 

To mention niiother field, the wound-waves which n.rc 
recorded in sound rnngiiip, t.liat wonderful nilnpt:tt.ion of 
the pliyaicnl instrumen t u  of the 1ithi)r;itorY to prwkicn.1 
use on the field of IxIttJe, t.riaverse the lower 1n.yors {if the 
at.mospliere, nn 11 tis higher and higher nccurnc,v wn.s 
niniecl at ,  it, 1,ecitliie olenr t.llikt nict.eori   lo gird o l ~ c r ~ n -  
t,ioii must be iiinile c.oiicurreiitJy ant1 utilized in urdcr to 
nttniii the tlesirccl precision. 

Frequent. iiieiitioii \v:i,w ride cluriiig t lie w1.r of t,lie 
meteorological efficieiicy of the enemy's i:irgmimit,ioii ii.lid 
of the T-ery fa\*cmihle coiiclitioiis which lie rspcric.ncetl 
iluriiig iiiniiy of liis opera t.ionw ; his s ipr ior i t~y -in t,licso 
dircct.ions ~ - n s  nota iiifrequeiit.ly n.ssunied. It. is iiot, p s -  
sihle to coml~tirc t,l?c effect ii-i?iirss :uid SUCCCSR i i f  thc rim1 
orgniiizikt.ions until m i d i  niiire iiiforni:t,tion is ii,\-:iil:i'!)lc 
and, in t.hc iliscussii.iii m i l  iii-b-estign.tioi? of pttst qwitioiis ,  
t,lie v-cirious cciiitriliut,ii:z f:i,Ctiirs 1iitX-e h c l i  sorteil out i 1 . 1 1 ~ 1  
clulp weiphetl. No cloul)t C+erliiii~i;v st iirtetl wit.li it niucli 
larger iiumlwr of men wliii I d  rcceiwd rt scieiit itic t,rikiii- 
iiig in t,lie suhjec,t,, for priifwwrs of iiiet~ec:mblog:\l csistcd 
nt, several miiversibies : t.lie nl~precintiiin of t.lie suhjert 
niicl it,s 1micticn.l vci.lue, too, nlnv hive heen mr!re general 
ninoiig t,h:tt, ii:it,ion: but, as ii persniinl 1.1 jiiiioii, I do not 

h h i y  nplwrciit.l:\l ilk1 not rc:i.lize t,liiita t,lle O C C I I W ~ I ~ C ' ~  (:if 

bnd weather cluring ol~ci~ntic-iiis did I tot, iiccessa.rily memi 
tlin t t.lic conimaiiiler iiiiil liis st.:i.ff 1in.d no iiiforina- 
t.ion regwdiiig t,lic iiiipciiiliiig weat.licr chniigrs : hut 
went.lier is oiilj- one of mn! iy ft\ctors which liii\Vc t.ci I.)@ 
tdieii into consiileritt,iiiii, m i l  it  must. often lie t,lin.t opern- 
tioils plii.iiiicd niid prrpreil must. lie cwrird (illt \VIiiktu\*er 
t,lie wcttthr iii:~y be, t,lioug:]i :I gooil furcciist, may :at t,lic 
lnst niiniieti t, eiiiihle liini t,c i J uilge wliethrr iienrer or more 
tlistnnt objectives are lilicly to he nt,tiaiiietl. 

There are iiow four St  nt e niet.eoro1ogicn.l services in 
o ,erat.ion-tr1ie Met,eorologic.nl O-tficc, the Atliiiira.1t.y 
deteorologicnl Service, t.lie Meteoro1opic:i.l Section, ~ o p n ~  
Engineers for tlie Army, nnd t.lie hleteorologicnl Service, 
Iloyril Air Force of t,lie Air hIiiiist,ry-itnd the relatioiis 
nnd the nieniis for cocsi>ernt.iiin betwecn tliese four services 
will hnre t.o be worked out,, and n number of consideru- 
t.ions taken into account. 

So far as tlie study of the went.lier mid the issue of 
forecasts is concerned, short-period meteorology, 1x8 it 
niny l>e c~tlle~l--rapitlit,:\l of trnnsniissioii of the obser1-n- 
tioils to the ccntrnl ofice, wlierc they are discussed and 
compared, and of the forecasts, wtriiiiigs, etc., which we 
sent from it-is the first, essential, and tlie needs of nvin- 
tion hnve only ticccn t.uiiteil this. Obscrvat,ions slioulcl 
be in the central office for t,lie forecilst.cr's use not 1ttt.m 
thttii oiie hour after they ilrt? tdCeii if he is to get out liis 
reports and warnings early enough to he of effective use 
to  avintors. 

A-rintion, with its prowpec.t of long-distance comniuni- 
ctttion, has renderetl iiecevsnry n reacl.,just.nient of meteoro- 
logics1 relntions within the Em me. Cit~ia,dtt, Sout,h 
Africa, Austrdia, New Z~nlnnrl, hidin, and Egypt niid 
tlie Sudan have rtll their well-equipped meteorological 
ser-rices, which iiiclucle iietworks of stat,ioiis so selected 
as to represent most suit.al,ly the different niet.corological 

believe t.liiit, it nt.tniiiec1 A highrr st.a,ntlnri \ t.linn our owii. 

conditions pre~~tiliiig in t,liose regions. In each there is 
n scientific st,nff studying t,lic ~~rulilcms t,liat. nriw or 
aflect the ecoiiomic life uf the couiit.ry. Escrjit tis 
st.ut1ent.s of the wmie science, t.hc iii t.crests of cn.ch service 
h a w  been somewhat3 divcrsc from t.hr iitit~ure of the 
requiremcnts w1iic.h each hncl to nicet.. but. in future 
we must, orgmize the prtivisioii (it :~11 iiifi-iriiint,iciii 
t.1iti.t. nvint,ion may require : :i.iiil aii3i-C ih-,-i:Ltws m e  
giiiiig t.0 Iliiws from wiit.iiwiitj t.1.i C~~,iit.iiiwiit ii ,~itl fi.oni 
one count.ry ti:, u.iiot,licr, iiirifc~riiiit,j- o f  some liiliil must 
I W  tit tninciI in rchspect of i;lic :issist.:mw t!:at nivtcorology 
is t.o give. 

The 1wol)lenis that press for enrly iiiros t>ig:itioii are 
too iiunier~:iiis t.o recit.e. hut, :i f w  niay be iiiait.ioiici1. 

The relnt.ion o f  11ietec>r[>l(:ie;\l to g ~ i i ~ i ~ > -  11i:isL 1~ COU- 
tiiiued :i.iif1 the stud:,- uf t.he iiiftiij- problwis inrolved 
cnrricd on by compet.ciit, iiirii. 

Tlir riir rout,es of aerid tritnspiirt will 1i:we t.0 be 
st.uiliet1 nntl all the inforinn t.ioii 1 1 0 ~  nniiiihle niast be 
sort.eil wit,. iiivcst,igiitcil, ant1 tlisviissrtl in i&Iw that, it  
may he piit, in the fcirni ninst. suit,ii.hle for use 1:iy :i.iriiieii. 
This will tlemiind muc.li :i(ltlitic:)ii:il ~iliserriiig n t ninny 
plnves hesirles tlie iliscussion of existing 11x1 t,cri:il, hut 
uiiless this is clc~iic :is p i r t  of n. coiicertctl sclieiiie iniicli 
u~iiieccssiir~- cspciise will hc iiicmwrl, i d  t,iic results 
will f:tIl far short, of what, they shoiilil be, since till the 
rlnt:t niiist e~entually he wnr!.rc~il up in ciinnect,ion u-it,li 
t1i;i.t froni other 1)laees, iiii1.1 if all :ire not of t,lie smiic 
scieiit,ific st,tintInrcl they ce:ise t.o he c~mi1iarnhle, and 
must often he rejected in rliscitssioii. 

1I:iiiy of the st:itioiis in the c' -owi colonies c m  ~i.fforcl 

n:t.teorc,lts~ist.s nrr :tniiI:ilde tn carry wit. tbe wid<. An 
nl)ser~itiit, t.r:treIer in l>n!iuiiie~- 11::s rem:die(l i!poii tho 
preseiice of a steiitly iu:irt,lie:isterlj- ciirreiit, n t. nhciut, 6.000 
feet to 7,(:)00 feet over tlie lnwcr currents of t h  south- 
western nionsooii of West ;lfric::i. niii.1 siicli iiiforniiition, 
if suhstniit~intt~~l ant1 est,endetl, mny be of m:it,erinl im- 
portmice in this region. 

While overlilnd oljseii-ntioiis :ire nunieroiis, ant1 have 
been ex tend cd by ni ems  of bn 7/01;. . w r m  des. n eroplnnes, 
etc., to -rery great heights, mir kiiowlcilge of t.lie n.t,mos- 
phere over t,he sen is much less conip1rt.e. By iiieniis of 
s h i p  equipped for tho pur~~osc.  suc.1i observat.ions c m  
he, and have been, made in certain p:trt.s, but this line 
of investigation must hc ostciidecl i f  iiur linowlcdge is to 
he tide unte. 

Resic 1 es these more evident. needs of nvin t.ion there y e  
many prohlenis of great practic:il iiiqwrt:~iiw which merit 
n closer niid mow t,lioroiigli inrestigyi t ion t h i i  they lime 
yet receired. Among t,licsc m:iy . he suggestd t,liose 
violelit, clisturhnnces liiiown ns hurricmes n i i t l  t.yplioons. 
Recent theore ticill iiives t i  p i .  tioiis hare throwii much light 
on their nature, and c i  further study of the evidence which 
exists should grea.t,ly clcltl to our liiiowleclge of them. 

Variation of riiinfall is nlways il- nint,t,er of importnnce, 
and in count,ries where i t  is bilrelp ittletli1:l.te for awic.ul- 
ture any diminution of it is n serious niiitt.er, nii8 such 
cases call for cn.reful iiivestigii tioii. 

The wzir litis gjveii tt great, impulse to mct.corolog by 
sliowiiig its possihilitks to :ill, aiitl :l.viii ticin has ninile, 
and is still ma.kiiig, niore niitl more 1-lcinrintls iipon i t  for 
information of evcry kind. 

inost. riiliiii ble infoniiii t ion in t ). lis cc>iiiicct.ioii if espert 


